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l_i V 


Planning repetitive projects 
/Line of balance * LOB * 


Linear & repetitive : 


j diO (JlLa (J lLa cJjVt dll^Laj cJ^u ^ilLa ^ ill 

^9 4 (jl (J $ I A^jLualLa 500 A-u£juo 4 U^* 


Line of balance : 


i 

AS^ (JJli] J CjI^ jll AC* (jLd£ 4 S^^SlL&II Clltc* J^)ju1a]| 


0 


1 

A 


1 



1 


3 

B 


2 



9 


10 

E 


1 



Scraping - 4 jj^ Excavation - 


Piping - 4 j>U 4J Testing - 4 j j<utS 


Filling - 







j\\ ^ C5^ ^ __^bll LP t5 ^ml V Ajjljll 6^ jll 4_^JJ 6-1^ jll AjjjouII 4_i}£L<» ^ j3J* 

^ jjjouJl (Jjliaxj ^aJJ V 1-aLaJ (^jVl oJl^. jll C5^ J ^ *' J Vj Ajjtjll S^. j (j-a (Jalil jllaJli t <L^)]all 6^J £3 j-all <^3 (J-axll jJjujJ* 

















(j-O ^ 1 .lij (J jJal £y*j * ^ 1- Clil.^. ^11 JiJic. ^ ^ j^)ju!a]| u^O* 

T = ( N — 1 ) * Time of oct. C + 1 0 ^jjAaSI <j*j <jj£j 60 ^ jlaj] c-ijUa^JI I j ^ jib (jjtuJI JHaII ^c. j ^l^ba 

= (60 - 1 ) * 4 + 1 0 = 246 weeks 

; jUajjaill jlb& jSl jjj V] j ; ^ J V jjjlill IS&* 

F.S -i jibll (jjj -1 

^ l<a J£J . 1^1 j (J-aC. J jibl _2 

.1^.1 j (J-aC- ^slla V ^ jibll J F.S jj^J V L_lll*Jl ^ Cbli£l*Jl jV J-iU jjjtflll l^A ^ 


Objective line : 

(j jSj ^jl At ^ ‘ ^ n-v ^ic. ^ 5JI p l LiV I Ajlj p ^il (J^jj ^iiLa t p j AjullL. (JL.C- 1 ^3 A <■■ 'A'\ i j-»A ^A 

. V f i aJc. uv.Ai. u J*ilU p Ja jSbja Objective line Jl ^ «£Uj j 5i. cjha.j 10 


Unit N 


60 




246 

tf - 

jbJ! <>J 


v w jIjllaI) (JjS ^lut ^ 

Objective line- ^ jLu > j 

v w jlxiA^t JXJ * ' J “ y j^utA 



Activity 


A 

B 

C 

D 

E 


► tan angle = R = 


N -1 


Color 


TimeT 


tf - to 


Object line 


SjalSM Sj*jlt 



Unit N 


Unit N 


Unit N 





Dur. Of B 


TimeT 


Activity A 
Activity B 
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: qjiaI (jk Uju £)AiL 4x1 jj <^21 jSLut4]| 



\jua (jl^JOjoU lils A 8k B ^^A li] - 1 

Dur. of b to g= to A + Durotion of B uj^ j lW- Cp ^ ^ ^ t£iUA (jjfL ^ 

tf B= tf A + Duration of B 

JjVl -ibll (j-o ^la]! AiJI j A & B ‘^-ja (jl£ li] -2 

^jj A K aAJtj j t ^jjxJa di3 j Aic. \jua ^S^lj AiLLl* ^gJaj liA 

Time T tf B= tf A + Duration of B 

to B= tf B — — - — ajJI * jj ^ j Oj^ j 

Rb 

jlu]! (j. -o (JjVl aIjII j A & B ^AiLo (jl.iij ‘^-iA li] -3 

<K2uxll a^A <JxJ j t (jjaLa dj3j Juc. Ixx (jjArJl <£1 juu> Ua 

to B= to A + Duration of B <jjj 1 s CP ^ j p 

t f B= t° B + — j^ juil£ :>iJt <> j <j_& j 


Duration 

◄ — ► 



No. of Crews 


No. of crews 


tf 

Rate = 


Duration 


7 


Time N 


. ^ L>J Lp <jS^. 'jJM 

AiJ 4 -A^-aII llf* Ja^Jl 

^gk J-a3U Cx k (jjiii ^gk J jzC- 4 ^lvVu*ii UA 

. A iHa. a 

sjM js aajj £ ^jSfi ^ JjSm fiyi* 

J-43U i fjL| 3 dlai <# S JLuliJt 

j\\ (jjj-ij 4-*j| jli j Aailali j CjIjaI jl\ 

. s^jJi ^ jjSn ajs Ja*j (jis 

^ 4_LaC- w jj Ld^Jp Jlaib j* 

. I^A J S 4-u.JluJi S±y jll ^ Jijj 

Production rate : 

. < jj (j-a J^sbl ^llai JlUji jA 



Activity 

No. of 
crews 

Prod. 

rate 

A 

4 

2 

B 

12 

3 

C 

3 

3 

D 

6 

1 


E 

15 

3 

F 

6 

2 


For the shown network of 25 units for construction project : 

1- Draw the objective chart and calculate the project duration . ** Duration = No. of crews / Prod, rate 

2- Calculate the min. no. of crews for activity E So as the project is not delay . 

3- The project manager during the project control at week 30 < act. D finished 10 units < What actions 
should be taken to correct this situation . 

4- The Progress report at week 1 9 . 









1 - Draw the objective chart and calculate the project duration . 
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(jLuoV ^ C-l (j-o J (j A .^jb]l (_}£] * ■' ( -iL to & tf iy* AiA^J ‘ . 

1 g 1 g J \1 1 J A Jd Lg. jJqxj ^Ac* Juuxj AjjliLa ^Ujj 


Activity A : 
to = 2 

tf = 2+ 


Ab ^gic. Aajuj Vj Ab Jj jA 


* 


N - 1 


25 - 1 


= 14 


Activity F : 

(jajljii ^Ablub 2 jA j t-<4J (_£jUbLa J Aab3 l*-a (jjAbll <Ja*-s Aijlio ^llm tdlil i A Abll ^^ic. Abll Axbu* 

to f = toA + Dur. OfofF = 2 + 3 = 5 
tf f = tFA + Dur. Of of F = 1 4 + 3 = 1 7 

Activity B : 

A-bliill 4 \1 ^ U ^jblj3 ~ >-v‘n n't Jill] Rb > RAu' A^jS Uua ^jjAbll J^*Js AjjisA ~"'j ■ ■■ c^llbl t A Abll ^ ic. Abll li& A«jxj 

tf b = tF A+ Dur. Of of B = 14 + 4 = 18 

to B= tf B !ib- =18- — = 10 

Rb 3 


Activity E : 


10 

B AiJl cjii-a AajIj]) <ULaJl ^AaJLuij tilli] Re > RA (jl AaJfl \ju& (jj-liJI Ajjlia ^ali x ii tilli] c A -liill ^Ic. AlJl I^A 


Aauu 


tf e = tF a + Dur. Of of E = 1 4 + 5 = 1 9 



Activity C : 


Rc = Rb 

tf c = tF b + Dur. Of of C = 1 8 + 1 =19 

to C= tf c — — = 19 ■ 25 " 1 — = ii 

Rc 3 


• (jl B & F (jj-liJl AiJI I^A Ajjlii ^ - jj 4 B & F *^il I^A Aajju 

Rc > Rf 

tf c = tF f + Dur. Of of C = 17 + 1 = 18 


jrfl 


Activity D : 


Rd < Rc 


to D = to C + Duration ofD = ^ + ^ = ^ 
tf D= to D + 


• ^j\ Ajjil |j\A 4jjliLa > >i tillil 4 0 & E LS^" I^A AaIxJ 

► Aaiiiij) aJLsJi Rd < Re 

to D = to E + Duration ofD=11 + 6 = 17 
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c>j j A j 41 ja j <>o j Objective chart u^4 u^' 

; ^VIS Jj^ ^ to & tf ^ya Ajl >> i*s yJ La (_j£-<LJ! ^ya 



Act. 

Color 

to 

tf 

A 


2 

14 

B 


10 

18 

C 


11 

19 

D 


17 

41 


E 

11 

19 

F 

5 

17 




41 


TimeT 


Project duration 
41 week 



2- Calculate the min. no. of crews for activity E So as the project is not delay . 
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31a VI ^)AS E Anil ^S (J-axj ^lill ^viJ^VI AAc^ (J-iln i_Jj\3^a 

A^nll jlnc^VI ^-3 A^Lj ^j£J 4 La Jsl (JaxII ^sial AAc* ^iLilL j Aj£lAa <J^ial Aaj ^g Vn Clinn jAS Anil Ajin (JAxa (Jdlsj 3 ^ 31a ^aJJ j 

I a] V] lAn j ^ Anil oV A Anil jLiloVI a^VI i # v>j a!1a£ j 4 ^ jjjulaII j-ikLil ^Ajj Iaa E ^-^1 j-^Lj 1^] j^LLj 3*11 j D Anil Anil Iaa Aaj*j ^ill 

Jtill 3 * Anil Ajinl (JAxa <Jsl ^JJjuo 31 aJ 4 A Anil ^gVil 


Min to e = Duration of Activity A&E = 2 + 5 = 7 




Max tf e = tf d - Duration of Activity D = 41 - 6 = 35 


jL*a Ajiiill OjliS (J jja (JjIsa j 4 ^j^jolaII (J^J ^-1c» JJjJ ^1 ^JLillj j ^^kVI A jlA\ lAA JJjJ (ji <JjA jAS Anil lAA A-lilS OjliS Aa ^aJ 4j| AsJ (3^° Lga 

(Ja*-JI &aLj^j c3 AS (Ja*-^I La* x>a Anil lAA ^S (Ja*- 3 3*11 ^sJaVI AAc^ ^Jtlillj 


SO R Min E = 


N -1 


25 -1 


24 


tf - to 


35 -7 


OQ Min no. of crews for act. E = *5 = 5 

/ 


Duration of Act. E 


3- The project manager during the project control at week 30, activity D 
finished 10 units < What actions should be taken to correct this situation . 
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L_l i jilaal La3 ( Jasa 10 13 a -Ijijj jaJ A^.j3 D ALII Juili ^aJ Cj1a^.j] 1 -i-iC- (j^aa>Aj ^jjjuLall jjAa ^\1 30^1 ^ jJjuiVl -lie. 

* ^j^i£ -i-lc. ^9 Anil 13 a -liijj jl JajJaaJill tjuA ^jJa^lLkll (jl^3 <. LjAa. (_£ ill ^rkllll ^jiaJ^xul (JaxII la' sJllj J; ^LiaJ 


30-11 £jfu»Vl UliLjj ^aJJ 0‘l O^ 3 >1^11 cf^ll CjIJajII J4& 

Rate of Act. D = 1 = - X_1 



30-17 


SoX= 14 


tf - to 

30-11 4jfr 

13a (_pajjau e^jlisll <_)<a*Jl (J-ALa (_g-ll ^lAa-Luo AI131 JaS3 <Aj1a^.j IQ ^jA LilxS oAjijj La t eA^j 14 (_^3 D Aiill s-lg-j] (_jl ^jJa^jaAll 

j^tai 

oVl D ^Lll L^*" 1 l£j£ ^aJJ ^aJ <>5 j 1I Cj|4&jll J4& 

25-10 15 15 


New Rate of Act. D 1 = 

fijji <>j 41-11 1 Hfr 

. <1)J J ^.jj^l' 


tf - to 


41 -30 


11 


.*. New no. of crews = New rate of act. D * Duration of act. D = 


15 


* 6 = 9 


11 


. £jjAa!) jlbj <^UJb j6(>^ 9 filai *5*^ SjLj ^ *** 


4- The Progress report at week 19 . 
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-lie. (illi j Ab <J£] AjjuuIIj tilli j oA^.j 25 J LkeLubj L_) dllA^. ^ ALII Aiijj Ajj-aj l^A (Jauoj j i Ab <_]£ <jC- (J-aC. L_JjilaA 

Percent °/o Lai AjjLall ajjou]I i—iLma. ^j£-aj j c -i*j ^ ^ ^ j Aj^l j Iaj D Aiill l^c. La cblA^.jjl ^ l&Ajiuj ^is j ^bil 19-^ -be- AjI Ja^^L 

Cj!a^.j]I ^ Abll lAfc (ja DjLab] ^aJ 

19 - 17 


1 00 % 100 % 100 % 100 % 100 % 



A B c D E F 


Percent of finishing Act. D = 


41 -17 


* 100 = 8.33 % 


Activity 


